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ABSTRACT

The American Nuclear Society (ANS) Special Committee on Nuclear Nonproliferation (SCNN) believes that to
reverse current trends, U.S. policy must revisit the fundamental premise of Atoms for Peace: A collaborative
nuclear enterprise enhances rather than diminishes national security. To accomplish this, the U.S. Government
must develop an integrated policy on energy, nuclear technology, and national security. The policy must recognize
that these are interrelated and that an integrated policy will require substantial investments in nuclear research and
development and in nuclear education. This paper describes the current activities of the SCNN to heighten
awareness of nonproliferation issues for decision makers and ANS members, and alert them to the need for action to
resolve these concerns.
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1. INTRODUCTION

The ANS was established to lead in the development, dissemination, and application of nuclear science and
technology to benefit humanity. ANS members have directly or indirectly been involved in all elements of the
nation's nuclear enterprise: energy, materials management, nonproliferation, deterrence, naval propulsion,
environmental stewardship, medicine, and science. Over the last 40 years, ANS has sponsored scientific and
technical dialog on the evolution of U.S. policy related to nuclear science and technology. This has happened as
decision makers were attempting to balance the benefits and risks associated with the development and deployment
of nuclear technology.

In the mid-1990s, ANS organized the Special Committee on Nuclear Nonproliferation (SCNN) to make specific
recommendations to decision makers and ANS members regarding nonproliferation issues. In 1995, Dr. Glenn
Seaborg led a special panel, appointed by ANS President Alan Waltar, on the protection and management of
plutonium. This special ANS panel conducted a comprehensive analysis of the question of future plutonium
management. The panel was convened to consider the longer-range implications of plutonium accumulation arising
from the U.S. and Russian dismantlement of nuclear weapons and from the operation of nuclear power reactors
throughout the world.

The panel issued a report, "Protection and Management of Plutonium" (Special Panel Report, American Nuclear
Society, August 1995). The report recommended a critical reevaluation of past assertions, such as the assertion that
it is desirable from a nonproliferation perspective to leave as much plutonium as possible in the form of spent fuel
and the assertion that plutonium use in a few industrialized countries necessarily will lead to a dispersed and
uncontrolled use of plutonium throughout the world (the so-called "plutonium economy"). The report also assessed
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the potential future need for nuclear power, the role that plutonium might have to play in this regard, and the
compatibility between plutonium utilization and the fostering of nonproliferation objectives. At the 1996 ANS
Winter Meeting on International Policy Issues, SCNN led an Embedded Topical Meeting with special emphasis on
the conclusions and recommendations of the special ANS Panel Report.

In 1999, then ANS President Andrew C. Kadak requested that the SCNN focus on providing information to ANS
members on nonproliferation issues related to the nuclear fuel cycle and on developing public policy papers for use
in the ANS communications program. It was also requested that the SCNN disseminate timely information to policy
makers on relevant nuclear nonproliferation issues.

This paper describes the current activities and thinking of the SCNN relative to the current state and likely future of
the nuclear industry in the United States and, given the current state and likely future, the implications for global
nuclear nonproliferation policy.

2. BACKGROUND

For the last 50-plus years, the United States has been a leader in world nuclear policy. During these years, nuclear
policy in the United States has evolved as a result of reactions to certain defining events in the evolution of global
nuclear technology. These defining events generally involved either safety issues or concerns about the potential
proliferation of nuclear weapons. Since the early years of the atomic age, the United States has strived through its
world nuclear policy for a world unthreatened by nuclear weapons proliferation. The U.S. approach to stemming the
spread of nuclear weapons has undergone three significant changes over the years. The McMahon Act of 1946
proscribed dissemination of U.S. nuclear technology overseas for any purpose, whether for weapons or peaceful
uses. This approach was superseded by the Atomic Energy Act, stimulated by the Atoms for Peace Initiative,1 which
provided for the sharing of a substantial scope of nuclear technology for peaceful purposes with countries willing to
forego nuclear weapons development. In the decades that followed, the Treaty on the Nonproliferation of Nuclear
Weapons (NPT) was signed by 187 nations, and the International Atomic Energy Agency (IAEA) was formed to
monitor adherence to the NPT and assist in technology transfer. This international initiative was instrumental in
limiting the emergence of new States with nuclear weapons capabilities (only a few nuclear weapons states emerged
compared to the more than 50 projected in the early 1950s).

Since the end of the Cold War, a new global nuclear infrastructure has been evolving. This new infrastructure is
characterized by the rise of many other countries in the nuclear arena. Consequently, the United States faces new
challenges, and its vision for and approaches to assuring safe, secure, and legitimate nuclear operations must change
to meet these challenges. An overabundance of military nuclear resources—people, technology, facilities, and
materials—now exists in some threshold and nuclear weapons states. Such resources could and should be converted
to safeguarded and transparent civilian nuclear energy applications. The U.S. nuclear infrastructure (both
government and civilian) has been severely weakened, and its ability to influence and promote international safety,
security, and proliferation prevention cultures and standards has waned. A "new" domestic policy and infrastructure
must evolve to reestablish effective U.S. influence during this transition to the next nuclear era.

Proliferation is a function of the availability of material, people with the right skills, enabling technology, and the
political will to proceed. With the advent of the NPT, the world became divided into nuclear weapon states (NWS)
and nonnuclear weapon states (NNWS). The goal of the NWS has always been to prevent horizontal proliferation,
i.e., the spread of nuclear weapons. The prevention tactic has alternated between denying access to people,
materials, and/or technology and assuring peaceful use through transparent (safeguarded) collaboration. The NNWS
goals have been focused on slowing vertical proliferation through arms control and acquiring access to the peaceful
benefits of nuclear energy. Today, five NWS are defined by the NPT: the United States, the United Kingdom,
France, Russia, and China. Two additional states, India and Pakistan, have nuclear weapons, and possibly a third,
Israel. One other state, South Africa, had nuclear weapons but chose to completely disarm. Over the last 50 years,
according to open literature, approximately 15 other countries have had nuclear weapons programs at various stages
of maturity. Many of these, along with China and France, have only recently signed the NPT.



3. THE GLOBAL NUCLEAR PICTURE

The worldwide nuclear power infrastructure will change over the next three decades. Former defense infrastructures
in several countries will be transitioned to civilian use, excess defense materials will be irreversibly consumed by
civilian reactors, and many more developing nations will invest in the nuclear option for energy independence and to
reduce carbon-dioxide emissions. As an example, the Russian military production complex is approximately three
times the size of its U.S. counterpart and is still functional. This military production complex could, given the
financial resources, support a large expansion of the nuclear generating capacity in Russia and elsewhere through
export of nuclear services. China may increase its generating capacity by several hundred percent. Nuclear
production of electricity in the United Kingdom now exceeds that based on coal and will likely double in the next
few decades. France is heavily invested in the nuclear option, and Japan and South Korea are clearly moving in the
same direction. Each of these countries has (or intends to have) significant fuel cycle efforts in place. It is likely that
the large, emerging infrastructures will be privatized to support both domestic and international needs.

4. THE U.S. POSITION

Contrast this global nuclear picture with the expected trend in the United States over the next 50 years. While U.S.
nuclear plant operators have substantially improved performance of the more than 100 U.S. nuclear power plants, no
new units are currently on order in the United States. The U.S. nuclear materials production complex is shut down,
and environmental cleanup activities are in progress at most of these facilities. As a result of this, and the fact that
the United States ceased civilian reprocessing during the 1970s, it is likely that the core competencies and
educational infrastructure necessary to support nuclear chemical processing will disappear in the United States
within 10 years. The remaining U.S. enrichment facilities are destined for shutdown by the year 2015. Operations
may cease even sooner because of the excess highly enriched uranium entering the United States and Russian
inventories from weapon dismantlement programs.

In the foreseeable future, the United States may not have a sufficient legacy of expertise to participate in the
evolution of the world nuclear infrastructure. Without participating, the U.S. cannot promote cradle-to-grave fuel
cycle safety and ensure that civilian nuclear materials are always safe, secure, and legitimately used. Moreover, the
nuclear option must at least be preserved; otherwise, the U.S. may not be able to manage the growing risks
associated with atmospheric pollution.

The U.S. nuclear industry is already moving toward foreign partnerships or ownership in order to survive. This
scenario is resulting in a chain of events that could severely affect the government's ability to maintain nuclear
physics and engineering skills critical to all U.S. nuclear missions. How can U.S. high school graduates of the year
2001 be enticed to enter a profession that has no perceived future beyond decommissioning, dismantlement, and
cleanup? The U.S. educational infrastructure in nuclear engineering is also disappearing—it is not clear where the
next generation of nuclear stewards in the United States will come from. The U.S. is at risk of losing its massive
investments in the proliferation prevention cultures it strived to foster during the last 50 years.

5. BUILDING A CONSTITUENCY

Many leaders recognize that the United States must lead in the creation of an international future that will have fewer
nuclear weapons, more nuclear waste, more countries with nuclear energy technology, and greater use of nuclear
energy. They also recognize that having a strong domestic nuclear energy program helps manage the risks of
offshore proliferation. In a June 1997 letter to U.S. Department of Energy (DOE) Secretary Federico Pefia, Senator
Pete Domenici noted that "continued erosion in our global leadership of nuclear issues increases the probability that
we will be buying our future nuclear power from foreign sources and that we will be non-players at a future date
when proliferation issues involving nuclear materials will raise even more serious national security issues than they
do today."2 Senator Domenici and colleagues (Senators Kempthorne, Craig, Murkowski, Kyi, Faircloth, and
Durbin)3'4 noted similar concerns during a colloquy and in a follow-up letter to then Secretary of Energy Pefia.
Specifically, the record states the following:



The projected demise of "everything nuclear" in the U.S. over the next four decades will slowly
deteriorate our ability to project U.S. policy abroad regarding the peaceful use of nuclear energy
and the checks and balances necessary to prevent diversion of civilian technology and materials to
illegitimate purposes. Already in the U.S., much of the nuclear service industry has "moved
offshore" either directly or indirectly through foreign takeover. Our educational foundation, as
evidenced by the number of academic departments and institutions, has decreased by 50%. The
ratio of foreign students to domestic students pursuing graduate degrees in nuclear science and
engineering in the U.S. has increased from 20% to over 70% over the past two decades. The U.S.
curriculum no longer covers the breadth of the civilian fuel-cycle principles necessary to influence
and promote worldwide safety, security, and accountability of nuclear infrastructures and
materials. In fact, with the downsizing of the U.S. weapons complex and the civilian nuclear
industry, most university R&D is concentrating on providing the base technologies for health
effects and radiation protection, irradiated material management, and nuclear medicine.

The greatest minds that we have nationally to weigh in on this question have done so, and they
believe that the failure to have a strong nuclear energy research and development program will
diminish our national security, our economic competitiveness, and the public well-being. The
bottom line is that as our primacy in nuclear R&D declines, we will lose our ability to participate
on the world stage and to observe and understand the civilian nuclear programs of emerging
nations.

U.S. leadership in world nuclear policy is a national security imperative. A Global Nuclear Materials Management
Initiative was started early in 1998 to articulate a framework and vision to assure safe, secure, and legitimate use of
nuclear materials worldwide as nuclear technology is developed and deployed. A task force led by Senator Sam
Nunn and the Center for Strategic and International Studies (CSIS) evaluated the current state of U.S. leadership and
developed recommendations for a path forward. Senator Nunn eloquently stated a call for action:

The world simply cannot afford delay in addressing the urgent security hazards posed by nuclear
insecurity in the FSU [former Soviet Union]. There is little remaining margin for continued decay
of the U.S. nuclear infrastructure if the United States is to be technically credible in non-
proliferation leadership in the twenty-first century. The opportunities are there; an investment of a
few billion dollars, properly applied, could dramatically reduce the risks the world now faces. The
fundamental requirement is leadership. The time to act is now—before a catastrophe occurs.5

6. THE FUTURE OF NUCLEAR ENERGY IN THE UNITED STATES

One could envision the following three scenarios for the U.S. nuclear future:

1. Disengagement—the current trend. Civilian nuclear capabilities will continue to decline, and excess
defense assets will be irreversibly transitioned to something else or decommissioned over the next 30 years.

2. Partial Reengagement—a middle-ground scenario. Some minimal global position would be maintained
to influence the future convergence of defense and commercial assets into the "next nuclear era."

3. Comprehensive Engagement—a coordinated national nuclear policy that would reestablish the United
States as a global leader in the peaceful use of nuclear energy and a model for cradle-to-grave nuclear materials
management.

Clearly, the United States is on a "creeping disengagement" path even though a bipartisan constituency recognizes
that something is wrong and needs to be remedied. With the exception of the U.S. nuclear deterrence mission, the
controlling vision for U.S. national nuclear responsibilities expired 10 years ago. Halfway through the first nuclear
century, we are at a time of great challenges, opportunities, and transition. How the United States responds to these
will determine its role as either an effective leader, a troublesome participant with little influence on others, or an
essentially disengaged party. Ongoing changes in both the domestic nuclear infrastructure and U.S. interactions with
the emerging global nuclear enterprise portend erosion in historic U.S. leadership and influence.



The Cold War drove U.S. nuclear policy for more than 40 years. With the exception of the science-based stockpile
stewardship program, the United States does not have a new model for incorporating nuclear responsibilities into an
integrated national security strategy. The country's security and well-being over the next 50 years will depend in
part on a new nuclear vision to replace the old. A new vision is needed to drive the United States toward scientific
excellence, international security, responsible energy management, and aggressive participation with other nations in
shaping the global nuclear enterprise, which is a prerequisite to effective management of proliferation risks.

7. PUBLIC SUPPORT

Contrary to the prevailing notion, U.S. leadership in nuclear matters is supported by the public. Recent surveys (as
cited in Congressional testimony by Professor Hank Jenkins-Smith, professor of political science at the University of
New Mexico and Director of the University of New Mexico Institute for Public Policy) have found the following:

First, Americans do not want to abandon nuclear energy. When a nationwide sample of Americans
was asked whether the current utilization of nuclear energy in the United States should be
decreased, kept the same, or increased, about 43% wanted to keep it the same and around 30%
wanted to increase it. Approximately 27% wanted to decrease reliance on nuclear energy.

Second, most Americans would like the government to investigate prospects for reusing spent
nuclear fuel rods, even when apprised of the possible proliferation risks associated with
reprocessing. In fact, whether it is called "reusing" or "recycling" spent nuclear fuel, about 4 out
of 5 respondents to a random sample of Americans were in favor of making use of spent fuel to
produce more energy.6

8. SCNN ACTIVITIES AND OTHER INITIATIVES

Although several positive steps7 have been initiated in the last couple of years by the DOE Office of Nuclear Energy,
Science, and Technology [e.g., the Nuclear Energy Research Initiative, the Nuclear Engineering Education Research
Programs, and additional programs8 proposed by the Nuclear Energy Research Advisory Committee (NERAC)], the
funding levels are currently small compared to the need. A recent report9 of the CSIS Project on Global Nuclear
Materials Management (chaired by Senator Sam Nunn) highlights this concern. This study was performed by a
senior policy panel and five task forces made up of a broad cross section of international participants with a wide
range of experience and understanding of nuclear technology. The study concluded the following:

U.S. leadership on nonproliferation and safety issues (particularly as they relate to both the
government and civilian nuclear energy) is fundamentally linked to the strength of its technical
foundation, to the perception of the commitment of the U.S. government to maintaining a nuclear
power option for the future, and to the policy positions taken by the United States. The essential
technical foundations of its leadership in nuclear nonproliferation and safety [have been allowed]
to atrophy and has greatly decreased its participation in international cooperation on nuclear
energy and the fuel cycle,9

Many of these same conclusions were echoed by the speakers and panelists at the 2000 ANS Meeting in San Diego
in two special sessions on 'The Impact of Nonproliferation Measures on the Future of the Nuclear Fuel Cycle."10

Dick Stratford of the U.S. Department of State stated that even though it "sounds like a contradiction, a thriving,
healthy nuclear industry helps to combat proliferation." Stratford went on to emphasize this point by stating that "if
we don't stay in the game (nuclear), we're going to have increasing problems making our points in the international
forum and, more importantly, having these points being given any weight." Robert Ebel of the CSIS described the
demise of the U.S. nuclear industry as a "brain drain" because of the loss of young talent coming out of U.S.
universities to fill the manpower gap in the nuclear industry. The manpower gap has been created by the retirement
of many scientists and engineers who built the business over the last 50 years. Marvin Fertel of the Nuclear Energy
Institute described the need for "a strong civilian program" as a "prerequisite to leadership on nonproliferation
issues."



9. RECENT DEVELOPMENTS

Senator Domenici hosted the House/Senate Nuclear Caucus event entitled "U.S. Leadership" on March 5 and 6 of
this year. CSIS, the Eagle Alliance, and SCNN jointly sponsored the event. The event's objective was to expand
membership in the Congressional Nuclear Caucus and to draw attention to the need to revitalize and reformulate the
U.S. approach to nuclear technologies.

The DOE National Laboratories, key universities with strong nuclear programs, the Eagle Alliance, Citizens for
Nuclear Technology Awareness, and ANS undertook a concentrated effort to publicize the event. Key staff
members of more than eighty members of Congress were contacted and encouraged to attend.

The first day of the event included presentations by former Secretary of Energy James Schlesinger, CSIS Director
Robert Ebel, and Marvin Fertel, Senior Vice President of the Nuclear Energy Institute. The theme for these
presentations was the current status of the global energy situation, and the impact of nuclear power on U.S. energy
policy. Fertel presented operating data that showed the operating cost (expenses for fuel, operations, and
maintenance) for nuclear power is now slightly lower than coal, and much lower than oil-fired or natural gas plants.
Also, nuclear power plants have led the way during the U.S.'s coldest winter in years by operating at record levels
(89.6% capacity factor for 103 operating plants).

Leadership was the focus of the second day of the event, with presentations by Bill Martin, Chairman of Washington
Policy & Analysis; Dale Klein, Chancellor for Special Programs, University of Texas; and Roger Hagengruber,
Senior Vice President for National Security, Sandia National Laboratories. Klein emphasized the decline in the
nuclear education infrastructure; more than half of the nuclear engineering programs have shut down over the last
fifteen years. Senator Jeff Bingaman, Democrat-New Mexico, kicked off the session on Tuesday with a call for
action, and Senator Domenici closed the session with a brief preview of his nuclear energy bill, "Nuclear Energy
Electricity Assurance Act of 2001," which he introduced publicly in a news conference on March 7. The bill, which
has bipartisan support, contains a comprehensive set of provisions to foster greater use of nuclear energy while
supporting advanced research for technologies to minimize waste created by this environmentally friendly energy
source.

10. GLOBAL 2001 SESSION

SCNN is sponsoring a special session at Global 2001 entitled "Nonproliferation Policy Challenges in the Twenty-
first Century." The session will focus on the developing global nuclear infrastructure and the challenges that must be
met in order to properly manage global proliferation risks. Session topics will address issues such as types of new
reactors that may be built and associated technology developments. The panel will identify key nonproliferation and
safeguards issues that could result from the developing infrastructure, and actions necessary to secure the future of
the nuclear fuel cycle. Such actions include spent fuel storage, reprocessing, MOX (mixed oxide) fuel usage,
plutonium disposition, and waste management. The intent is that a set of recommendations can be developed by the
panel with assistance from the international meeting attendees, and that these recommendations will be provided to
the international nuclear community for future consideration in managing proliferation risks.

11. CONCLUSION

SCNN believes that to reverse current trends, U.S. policy must revisit the fundamental premise of Atoms for Peace:
A collaborative nuclear enterprise enhances rather than diminishes national security. The U.S. Government must
develop an integrated policy on energy, nuclear technology, and national security. The policy must recognize that
these are interrelated and will require substantial investments in nuclear research, nuclear development, and nuclear
education. It is critical that the U.S. rebuild the infrastructure necessary to revitalize the country's nuclear missions:
energy, nuclear security, public health and safety, environmental stewardship, materials management,
nonproliferation, naval propulsion, medicine, and science.
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